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Yeast cell cycl^me series and rih£ome 

I was looking through your experiment called x Yeast cell cycle time series' and found something I think 
you will find interesting. 

I have found a set of 67 genes with similar expression patterns in v Yeast cell cycle time series'. These 
genes are statistically similar to genes in another gene list containing 159 genes called "ribosome'. 
v ribosome' is a Gene List in the folder 'PIR keywords'. It was made by Andrew Conway from Silicon 
Genetics. These two lists share 18 genes in common. 

There is of course a chance this is just a coincidence. I rate that chance at one in 1,252,202,449. 

A picture is attached. If you would like to look at this in greater detail, please use the attached GeneSpring 
bookmark, Report23havstack. gsp or follow this link: GenEx 
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Yeast cell cycle time series colored by Venn Diagram 
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The co-regulated genes are plotted in red, and the genes in ribosome are plotted in green. If a gene is both, 
it is colored yellow. 



Genes in both lists: 
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YBR048W (RPS11B) 
YDL081C(RPP1A) 
YDL130W(RPP1B) 
YDR447C (RPS17B) 
YDR450W(RPS18A) 

Eide LG, Sander C, Prydz H. Sequencing and analysis of a 35.4 kb region on the right [corrected] arm of chromosome IV from Saccharomyces 
cerevisiae reveal 23 open reading frames. Yeast 1996 Sep;12(10B Suppl): 1085-90. 

Folley LS, Fox TD. Reduced dosage of genes encoding ribosomal protein S18 suppresses a mitochondrial initiation codon mutation in Saccharomyces 
cerevisiae. Genetics, 1994 Jun:137(2):369-79. 

YDR471W(RPL27B) 
YDL136W (RPL35B) 
YDL082W(RPL13A) 

Higa S, Yoshihama M, Tanaka T, Kenmochi N. Gene organization and sequence of the region containing the ribosomal protein genes RPL1 3 A and 
RPS1 1 in the human genome and conserved features in the mouse genome. Gene. 1999 Nov 29:24(H2):371-7. 

Kenmochi N, Ashworth LK, Lennon G, Higa S, Tanaka T. High-resolution mapping of ribosomal protein genes to human chromosome 19. DNA 
Res. 1998 Aug31:5(4):229-33. 

Nicoloso M, Qu LH, Michot B, Bachellerie JP. Intron-en coded, antisense small nucleolar RNAs: the characterization of nine novel species points to 
their direct role as guides for the 2 , -Oribose meihylation of rRNAs. J Mol Bio). 1996 Jul 12:260(2): 178-95. 

YDL083C (RPS16B) 
YDR012W(RPL4B) 

Oh take Y, Wickner RB. KJRB1, a suppressor of mak7-l (a mutant RPL4A), is RPL4B, a second ribosomal protein LA gene, on a fragment of 
Saccharomyces chromosome XU. Genetics. 1995 Ma y:140(1): 129-37. 

YDL061C (RPS29B) 
YDL075W (RPL31A) 
YDR382W (RPP2B) 
YCR031C(RPS14A) 
YDR500C (RPL37B) 

Boyer J, Michaux G, Fairhead C, Gaillon L, Dujon B. Sequence and analysis of a 26.9 kb fragment from chromosome XV of the yeast 
Saccharomyces cerevisiae. Yeast. 1996 Dec;12(15): 1575-86. 

Tornow J, Santangelo GM. Saccharomyces cerevisiae ribosomal protein L37 is encoded by duplicate genes that are differentially expressed. Curr 
Genet. 1994 Jun:25(6): 480-7. 

YER074W (RPS24A) 

Paulovich AG, Thompson JR, La r kin JC, Li Z, Woolford JL Jr. Molecular genetics of crypt opleurine resistance in Saccharomyces cerevisiae: 
expression of a ribosomal protein gene family. Genetics. 1993 Nov;135(3):719-30. 
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YGL030W (RPL30) 

Li B, Nierras CR, Warner JR. Transcriptional elements involved in the repression of ribosomal protein synthesis. Mol Cell Biol. 1999 
Aug;19(8):5393-404. 

van So est S, van Rossem MJ, Heckenlively JR, van den Born LI, de Meulemeester TM, Vliex S, de Jong PT, Bleeker-Wagemakers EM, 
Westerveld A, Bergen AA. Integrated genetic and physical map of the Iq31~xj32.1 region, encompassing the RP12 locus, the F13B and HF1 genes, 
and the EEF1AL1 1 and RPL30 pseudogenes. Cvtogenet Cell Genet. 1999; 84(1 -2): 22-7. 

Mazuruk K, Schoen TJ, Chader GJ, Iwata T, Rodriguez 1R. Structural organization and chromosomal localization of the human ribosomal protein 
L9 gene. Biochim Biophvs Acta. 1996 Mar 1; 1305(3): 151 -62. 

Genua rio RR, Perry RP. The GA-binding protein can serve as both an activator and repressor of ribosomal protein gene transcription. J Biol Chem. 
1996 Feb 23:271(8):4388-95. 

Safrany G, Perry RP. The relative contributions of various transcription factors to the overall promoter strength of the mouse ribosomal protein L30 
gene. Eur J Biochem. 1995 Jun 15:230(3): 1066-72. 

Reith W, Ucla C, Ban-as E, Gaud A, Durand B» Herrero-Sanchez C, Kobr M, Mach B. RFX1, a transactivator of hepatitis B virus enhancer I, 
belongs to a novel family of homodimeric and heterodimeric DN A-binding proteins. Mol Cell Biol. 1994 Feb; 14(2): 1230-44. 

Jia R, Hanafusa H. The proto-oncogene of v-eyk (v-ryk) is a novel receptor-type protein tyrosine kinase with extracellular Ig/GN-IH domains. J Biol 
Chem. 1994 Jan 21:269(3): 1839-44. 

Safrany G, Perry RP. Transcription factor RFX1 helps control the promoter of the mouse ribosomal protein-encoding gene rpL30 by binding to its 
alpha element. Gene. 1993 Oct 15:132(2):279-83. 

Genua rio RR, Kelley DE, Perry RP. Comparative utilization of transcription factor GABP by the promoters of ribosomal protein genes rpL30 and 
rpL32. Gene Expr. 1993:3(3):279-88. 

Jia R, Mayer BJ, Hanafusa T, Hanafusa H. A novel oncogene, v-ryk, encoding a truncated receptor tyrosine kinase is transduced into the RPL30 
virus without loss of viral sequences. J Virol. 1992 Oct; 66(10): 5975-87. 

Feo S, Davies B, Fried M. The mapping of seven intron-containing ribosomal protein genes shows they are unlinked in the human genome. Genomics. 
1992Mav:13(l):201-7. 

Hariharan N, Kelley DE, Perry RP. Delta, a transcription factor that binds to downstream elements in several polymerase II promoters, is a 
functionally versatile zinc finger protein. Proc Natl Acad Sci USA. 1991 Nov 1 ;88(21):9799-803. 

Batra SK, Metzgar RS, Hollingsworth MA. Molecular cloning and sequence analysis of the human ribosomal protein S16- J Biol Chem. 1991 Apr 
15;266(ll):6830-3. 

Levy S, Avni D, Hariharan N, Perry RP, Meyuhas O. Oligopyrimidine tract at the 5' end of mammalian ribosomal protein mRNAs is required for 
their translational control. Proc Natl Acad Sci USA. 1991 Apr 15;88(8):3319-23. 

Huxley C, Fried M. The mouse rpL7a gene is typical of other ribosomal protein genes in it's 5' region but differs in being located in a tight cluster of 
CpG-rich islands. Nucleic Acids Res. 1990 Sep 25;18(18):5353-7. 

Hariharan N, Kelley DE, Perry RP. Equipotent mouse ribosomal protein promoters have a similar architecture that includes internal sequence 
elements. Genes Dev. 1989 Nov;3(ll): 1789-800. 

Wiedemann LM, Perry RP. Characterization of the expressed gene and several processed pseudogenes for the mouse ribosomal protein L30 gene 
family. Mol Cell Biol. 1984 Nov;4(ll):2518-28. 

YBL148W (RPL40A) 



Coregulated genes not in ribosome 
YAL003W (EFB1) 

Maneu V, Martinez JP, Gozalbo D. Identification of Candida albicans clinical isolates by PCR amplification of an EFB1 gene fragment containing an 
intron-inierrupted open reading frame. Med Mycol. 2000 A pr;38(2): 123-6. 

Martin M, Lloret J, Sanchez-Contreras M, Bonilla 1, Ri villa R. MucR is necessary for galactoglucan production in Sinorhizobium meliloti EFB1. 
Mol Plant Microbe Interact. 2000 Jan;13(l):129-35. 

Lloret J, WulfT BB, Rubio JM, Downie JA, BoniJla I, Rivilla R. Exopolysaccharide n production is regulated by salt in the halotolerant strain 
Rhizobium meliloti EFB1. Appl Environ Microbiol. 1998 Mar; 64(3): 1024-8. 

Maneu V, Cervera AM, Martinez JP, Gozalbo D. Molecular cloning and characterization of a Candida albicans gene (EFB1) coding for the 
elongation factor EF-1 beta. FEMS Microbiol Lett 1996 Dec 1:145(2): 157-62. 
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YBL092W (RPL32) 

Eibl C, Zou Zy Beck a, Kim M, Mullet J, Koop HU. In vivo analysis of plastid psbA, rbcL and rpl32 UTR elements by chloroplast transformation: 
tobacco plastid gene expression is controlled by modulation of transcript levels and translation efficiency. Plant J. 1999 Aug;19(3):333-45. 

Orlov SV, Kuteikin KB, Dizhe EB, Kuryshev VY, Shpakovich VM, Perevozchikov AP. DNA-protein interactions between mammalian nuclear 
proteins and a GCC-element included in a composite cis- acting element of mouse ribosomal protein L32 promoter. Biochemistry (Most). 1999 
Feb:64(2):207-12. 

Todorovska EG, Atanassova A, Antonov LS, Dudov KP. Studies on the mouse rpL32 pseudogene family: features of a new member. Biol Chem. 
1997 Dec:378(12):1531-5. 

Curck D, Glibetic M, Larson DE, Sells BH. G A -binding protein is involved in altered expression of ribosomal protein L32 gene. J Cell Biochem. 
1997 .Tun 1 :6S(3):287-307. 

Vilardell J, Warner JR. Ribosomal protein L32 of Saccharomyces cerevisiae influences both the splicing of its own transcript and the processing of 
rRNA. Mol Cell Biol. 1997 Apr;17(4): 1959-65. 

Li H, White SA. RNA apatamers for yeast ribosomal protein L32 have a conserved purine -rich internal loop. RNA. 1997 Mar.3(3): 245-54. 

Vorobieva NV, Filipenko ML, Karpova.GG, Mertvetsov NP, Graphodatsky AS. Assignment of the L32 ribosomal protein gene (RPL32) to human 
chromosome 3ql3.3~>q21 by in situ hybridization. Cytogenet Cell Genet 1997;77(3-4):190-1. Wo abstract available. 

Vera A, Hi rose T, Sugiura M. A ribosomal protein gene (rp!32) from tobacco chloroplast DNA is transcribed from alternative promoters: similarities 
in promoter region organization in plastid housekeeping genes. Mol Gen Genet 1996 Jul 19:251 (5):518-25. 

White SA, Li H. Yeast ribosomal protein L32 recognizes an RNA G:U juxtaposition. RNA. 1996 Mar; 2(3): 226-34. 

Li B, Vilardell J, Warner JR. An RNA structure involved in feedback regulation of splicing and of translation is critical for biological fitness. Proc 
NaU Acad Sci USA. 1996 Feb 20;93(4): 1596-600. 

Koop HU, Steinmuller K, Wagner H, Rossi er C, Eibl C, Sacher L. Integration of foreign sequences into the tobacco plastome via polyethylene 
glycol-mediated protoplast transformation. Planta. 1996:1 99(2): 193-201. 

Filipenko ML, Mishin VP, Suturina IuA, Muravlev AI, Kopantsev EA, Karpova GG, Mertvetsov NP. [Mapping of the genes for ribosomal 
proteins S26, LI 9, and L32 on human chromosomes]. Bioorg Khim. 1995 Nov;21(ll):838-44. Russian. 

Obermaier B, Gassenhuber J, Piravandi E, Domdey H. Sequence analysis of a 78.6 kb segment of the left end of Saccharomyces cerevisiae 
chromosome U. Yeast 1995 Sep 15:1 1(1 1):1 103-12. 

Li H, Dalai S f Kohler J, Vilardell J, White SA. Characterization of the pre-mRNA binding site for yeast ribosomal protein L32: the importance of a 
purine-rich internal loop. J Mol Biol. 1995 Jul 21:250(4):447-59. 

Avni D, Shama S, Loreni F, Meyuhas O. Vertebrate mRNAs with a S'-termina] pyrimidine tract are candidates for translational repression in quiescent 
cells: characterization of the translational cis-regulatory element. Mol Cell Biol. 1994 Jun;14(6):3822-33. 

Vilardell J, Warner JR. Regulation of splicing at an intermediate step in the formation of the spliceosome. Genes Dev. 1994 J an; 8(2): 21 1-20. 

Dabeva MD, Warner JR. Ribosomal protein L32 of Saccharomyces cerevisiae regulates both splicing and translation of its own transcript. J Biol 
Chem. 1993 Sep 15;268(26):19669-74. 

Yoganathan T, Horikoshi M, Roeder RG, Sells BH. Direct binding of yeast transcription factor (TFDD) to the ribosomal protein L32 (rpL32) 
TATA-less promoter sequence. FEBS Lett. 1993 Jul 12;326(l-3):163-6. 

Chung S, Perry RP. The importance of downstream delta-factor binding elements for the activity of the rpL32 promoter. Nucleic Acids Res. 1993 Jul 
ll;2H14):3301-8. 

Hobbs MV, Weigle WO, Noonan DJ, Torbett BE, McEvilly RJ, Koch RJ, Cardenas GJ, Ernst DN. Patterns of cytokine gene expression by CD4+ 
T cells from young and old mice. J Immunol. 1993 Apr 15:150(8 Pt 1):3602-14. 

YAL038W (CDC 19) 



Ogawa Y, Takahashi T, Masukata H. Association of fission yeast Orpl and Mcm6 proteins with chromosomal replication origins. Mol Cell Biol. 
1999 Oct:19(10):7228-36. 

Brown GW, Kelly TJ. Cell cycle regulation of Dfpl, an activator of the Hskl protein kinase. Proc Natl Acad Sci USA. 1999 Jul 20:96(1 5):8443-8. 

Liang DT, Hodson JA, Forsburg SL. Reduced dosage of a single fission yeast MCM protein causes genetic instability and S phase delay. J Cell Sci. 
1999 Feb:112 ( Pt 4):559-67. 

Brown GW, Kelly TJ. Purification of Hskl, a minichromosome maintenance protein kinase from fission yeast. J Biol Chem. 1998 Aug 
21 :273(34):22083-90. 
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Forsburg SL, Sherman DA, OttilieJM^uda JR, Hodson JA. Mutational analysis of Cdcl9p, aJ^^tosaccharomyces pombe MCM protein. 
Genetics. 1997 Nov:147(3):1025-4^ ^E 

Monaco ME, Valdecantos PA, Aon MA. Carbon and energy uncoupling associated with cell cycle arrest of cdc mutants of Saccharomyces cerevisiae 
may be linked to glucose-induced catabolite repression. Exp Cell Res. 1995 Man217(l):52-6. 

Aon MA, Monaco ME, Cortassa S. Carbon and energetic uncoupling are associated with block of division at different stages of the cell cycle in several 
cdc mutants of Saccharomyces cerevisiae. Exp Cell Res. 1995 Mar:217(l):42-51. 

Forsburg SL, Nurse P. The fission yeast cdcl9+ gene encodes a member of the MCM family of replication proteins. J Cell Sci. 1994 Oct; 107 ( Pt 
100:2779-88. 

Ulaszewski S, HUger F, Goffeau A. Cyclic AMP controls the plasma membrane H+-ATPase activity from Saccharomyces cerevisiae. FEBS Left 
1989 Mar 13;245(l-2):131-6. 

Kaback DB, Oeller PW, Yde Steensma H, Hirschman J, Ruezinsky D, Coleman KG, Pringje JR. Temperature-sensitive lethal mutations on yeast 
chromosome 1 appear to define only a small number of genes. Genetics. 1984 Sep;108(l):67-90. 

Hasegawa S, Yanagishima N. Selective inhibition of transition from sexual agglutination to zygote formation by ethyl N-phenylcarbamate in 
Saccharomyces cerevisiae. Arch Microbiol. 1984 Mar; 137(3): 188-93. 

YBR084C-A (RPL19A) 



Song JM, Cheung E, Rabinowitz JC. Organization and characterization of the two yeast ribosomal protein YL19 genes. Curr Genet. 1996 
Sep:30(4):273-8. 

Song JM, Cheung E, Rabinowitz JC. Nucleotide sequence and characterization of the Saccharomyces cerevisiae RPL19A gene encoding a homolog of 
the mammalian ribosomal protein LI 9. Yeast. 1995 Apr 15;ll(4):383-9. 

YBR162W-A (YSY6) 

Schroder K, Martoglio B, Hofmann M, Holscher C, Hartmann E, Prehn S, Rapoport TA, Dobberstein B. Control of glycosylation of MHC class 
D-associated invariant chain by trans locon-associated RAMP4. EMBOJ. 1999 Sep 1;18(17):4804-15. 

Sakaguchi M, Ueguchi C, Ito K, Omura T. Yeast gene which suppresses the defect in protein export of a secY mutant of E. coli. J Biochem (Tokyo). 
1991 .Tun;109(6):799-802. 



YDR050C (TPI1) 



Barendse W, Armitage SM, Aleyasin A, Womack JE. Differences between the radiation hydrid and genetic linkage maps of bovine chromosome 5 
resolved with a quasi-phylogenetic method of analysis. Ma mm Genome. 2000 MaY;ll(5):369-72. 

Aleyasin A, Barendse W. Comparative mapping of genes from human chromosome 12 by genetic linkage mapping in cattle. J He red. 1999 
Sep-Oct:90(5):537-42. 

Brambilla L, Bolzani D, Compagno C, Carrera V, van Dijken JP, Pronk JT, Ranzi BM, Alberghina L, Porro D. NADH reoxidation does not 
control glycolytic flux during exposure of respiring Saccharomyces cerevisiae cultures to glucose excess. FEMS Microbiol Lett 1999 Feb 
15;171(2):133-40. 

Marynen P, Fransen M, Raeymaekers P, Mannaerts GP, Van Veldhoven PP. The gene for the peroxisomal targeting signal import receptor (PXR1) 
is located on human chromosome 12pl3, flanked by TPI1 and D12S1089. Genomics. 1995 Nov 20;30(2):366-8. 

Zhou YH, Ragan MA. Cloning and characterization of the nuclear gene and cDNAs for triosephosphate isomerase of the marine red alga Gracilaria 
verrucosa. Curr Genet, 1995 Sep ;28(4):31 7-23. 

Groot K, Horvath JE, Cai RZ, Schally AV. Development of a radioimmunoassay for a pseudononapeptide bombesin/GRP antagonist with antitumor 
activity. Int J Pept Protein Res. 1995 Jun;45(6):561-6. 

Chaffanet M, Baens M, Aerssens J, Schoenmakers E, Cassiman JJ, Marynen P. Mapping of an ordered set of 14 cosmids to human chromosome 
12p by two-color in situ hybridization. Cytogenet Cell Genet 1995;69(l-2):27-32. 

Wilson SM, Datar KV, Paddy MR, Swedlow JR, Swanson MS. Characterization of nuclear polyadenylated RNA-binding proteins in Saccharomyces 
cerevisiae. J Cell Blot 1994 Pec; 127(5): 1173-84. 

Krieger K, Ernst JF. Iron regulation of triosephosphate isomerase transcript stability in the yeast Saccharomyces cerevisiae. Microbiology. 1994 
MaY:140(Pt 5):1079-84. 

Broad TE, Burkin DJ, Jones C, Lewis PE, Ansari HA, Pearce PD. Mapping of MYF5, CI R, MYHL, TPI1 f IAPP, A2MR and RNR onto sheep 
chromosome 3q. Anim Genet 1993 Dec; 24(6): 41 5-9. 

Ozcan S, Freidel K, Leuker A, Ciriacy M. Glucose uptake and catabolite repression in dominant HTR1 mutants of Saccharomyces cerevisiae. J 
Bacteriol. 1993 Sep; 175(1 7): 5520-8. 



5" 



11/17/2000 5:16 PM 



Kronstad JW, Wang J, Covert SF, j^den DW, McKnight GL, Leong SA. Isolation of meiabofrAres and demonstration of gene disruption in the 
phytopaihogenic fungus Ustilago ma^ ^ene. 1989 Jun 30:79(1): 97- 106. 

Wend el JF, Stuber CW, Goodman Mm, Beckett JB. Duplicated plastid and triplicated cytosolic isozymes of thosephosphate isom erase in maize (Zea 
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Thiessen KM, Lalley PA. Gene assignments and syntenic groups in the sacred baboon (Papio hamadryas). Cytogenet Cell Genet. 1987:44(2-3): 82- 8. 
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YDR064W (RPS13) 

Konstantinoy luM, Tauson EL, Verbitskii DS, Dichenko Ola, Arziev ASh. Identification of highly conserved hydrophobic amino acid motif in 
deduced amino acid sequence of Elymus sibiricus L. mitochondrial S 1 3 ribosomal protein. Zh Obshch Biol. 2000 Ma r-Apr;61 (2): 157-62. 

Wada T, Yamazalti T, Kuramitsu S, Kyogoku Y. Cloning of the RNA polymerase alpha subunit gene from Thermus thermophilus HB8 and 
characterization of the protein. J Biochem (Tokyo). 1999 Jan; 125(1): 143-50. 

Williams MA, Tallakson VVA, Phreaner CG, Mulligan RM. Editing and translation of ribosomal protein S13 transcripts: unedited translation 
products are not detectable in maize mitochondria. Curr Genet 1998 Sep;34(3):221-6. 
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YDR025W(RPS11A) 



YDL208W (NHP2) 
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